no9^u 




Rockwell 


R6520 

Peripheral Interface Adapter (PIA) 


P 24 1993] 


DESCRIPTION 


FEATURES 


The R6520 Peripheral Interface Adapter (PiA) is designed to 
solve a broad range of peripheral control problems in the 
implementation of microcomputer systems. This device allows 
a very effective trade-off between software and hardware by 
providing significant capability and flexibility in a low cost chip. 
When coupled with the power and speed of the R6500, R6500/* 
or R65C00 family of microprocessors, the R6520 allows 
implementation of very complex systems at a minimum overall 
cost. 

Control of peripheral devices is handled primarily through two 
8-brt bidirectional ports. Each of these lines can be programmed 
to act as either an input or an output. In addition, four peripheral 
control/interrupt input lines are provided. These lines can be 
used to interrupt the processor or to "handshake” data between 
the processor and a peripheral device. 


• Two 8-bit directional I/O ports with individual data direction 
control 

• Automatic “Handshake" control of data transfers 

• Two interrupts (one for each port) with program control 

• Commercial and industrial temperature range versions 

• 40-pin plastic and ceramic versions 

• 5 volt ±5% supply requirements 

i • Compatible with the R6500. R6500/* and R65C00 family of 
microprocessors 

• 1 and 2 MHz versions 



Document No. 29651N30 


Product Description 


Order No. 2127 
Rev. 4, June 1987 








R6520 


Peripheral interface Adapter (PiA) 


FUNCTIONAL DESCRIPTION 

The R6520 PIA is organized into two inoependen! sections 
referred to as the A Side and the B Side Each section consists 
of a Control Register (CRA. CRB). Data Direction Registe' 
(DDRA, DDRB). Output Register (ORA. OBR), Interrupt Status 
Control (ISCA. ISCB). and the buffers necessary to drive the 


Peripheral Interface buses. Data Bus Buffers (DBB) interface 
data from the two sections to the data bus, while the Data Input. 
Register (DIR) interfaces data from the DBB to the PIA registeaflk 
Chip Select and R/W control drcuitry interface to the processS^ 
bus control lines. Figure 2 is a block diagram of the R6520 PIA. 
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Figure 2. R6520 PiA Block Diagram 
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DATA INPUT REGISTER (DIR) 

When the mcfopfcxessor writes data mto the PIA. the data 
which appears on the data bus dunng the #2 dock pulse is 
alched into the Data Input Register (DIR) The data is then 
Iransferred into one of six internal registers ol the PtA alter the 
trailing edge of the $2 clock. This assures that the data on the 
oeriphe'al output lines will make smooth transitcns from high 
to low (or from low to high) and the voltage will remain stable 
except when it is going to the opposite poianty. 


. CONTROL REGISTERS (CRA and CRB) 

Table 1 illustrates the bit designation and functions in the two 
control registers The control registers allow the microprocessor 
to control the operaton of the Interrupt Control inputs (CA1. 
CA2. CBt. CB2). and Penpheral Control outputs (CA2. CB2). 
Bit 2 in each register controls the addressing of the Data Direc* 
ton Registers (DDRA. DDRB) and the Output Registers (ORA. 
ORB) In additon. two bits (txt 6 and 7) in each control register 
irxlcate the status of the Interrupt Input lines (CA1. CA2, CBt. 
CB2) These Interrupt Status bits (IRQA1, IROA2 or IRQBl, 
IRQ B2) are normally interrogated by the microprocessor dunng 
the IRQ interrupt servce routine to determine the source of the 
viterrupt 


Bit 2 (DDRA, DDRB) in each Control Register (CRA and CRB) 
controls access to the Data Direction Register or the Peripheral 
Interface. If bit 2 is a "1,” a Peripheral Output Register (ORA. 
ORB) is selected, and if bit 2 is a "O.” a Data Direction Register 
(DDRA. DDRB) is selected. The Data Direction Register Access 
Control bit. together with the Register Select lines (RSO. RSI) 
selects the various internal registers as shown in Table 2. 


In order to write data into DORA, ORA. DDRB. or ORB registers, 
bit 2 in the proper Control Register must first be set. The desired 
register may then be accessed with the address determined by 
the address interconnect technique used. 


DATA DIRECTION REGISTERS (DDRA, DDRB) 

The Data Direction Registers (DDRA DDRB) allow the pro¬ 
cessor to program each line m the 8-bit Peripheral I/O port to 
be either an input or an output Each bit in DDRA controls the 
corresponding line m the Penpheral A port and each bit in DDRB 
controls the corresponding Ime m the Penpheral B port. Writing 
a "0" in a bit position in the Data Direction Register causes the 
corresponding Peripheral HO line to act as an mput; a "1" 
causes it to act as an output 


PERIPHERAL OUTPUT REGISTERS (ORA, ORB) 

The Peripheral Output Registers (ORA ORB) store the output 
data from the Data Bus Buffers (DBB) which appears on the 
Peripheral I'O port. If a line on the Peripheral A Port is pro¬ 
grammed as an output by the DDRA, writing a 0 into the cor¬ 
responding bit in the ORA causes that line to go low (<0 4 V). 
writing a 1 causes the Ime to go high The lines of the Peripheral 
B port are controlled by ORB in the same manner 

INTERRUPT STATUS CONTROL (ISCA, ISCB) 

The four interrupt'penpheral control lines (CA1, CA2. CBt, CB2) 
are controlled by the Interrupt Status Control logic (A B). This 
logic mterprets the contents of the corresporxJing Control Reg¬ 
ister and detects active transitions on the interrupt mputs. 

t 

PERIPHERAL I/O PORTS (PA0-PA7, PB0-PB7) 

The Peripheral A and Peripheral B I/O ports allow the micro¬ 
processor to interface to the input lines on a peripheral device 
by writing data into the Peripheral Output Register. They also 
allow the processor to interface with the peripheral device output 
lines by reading the data on the Peripheral Port input hnes 
directly orrto the data bus and mto the internal registers of the 
processor 

Each of the Peripheral I/O lines can be programmed to act as 
an mput or an output. This is accomplished by setting a 1 in the 
corresponding bit in the Data Directon Register for those Imes 
which are to act as outputs. A 0 in a bit of the Data Direction 
Register causes the correspoixlmg Peripheral I/O lines to act 
as an input. 

The buffers which drive the Peripheral A I/O lines contain pas¬ 
sive' pul-up devices. These pull-up devices are resistive m 
nature arxt therefore allow the output voltage to go to VCC for 
a logic 1. The switches can sink 1.6 mA, making thesse buffers 
capable of driving one standard TTL load. 

In the input mode, the pull-up devices are still connected to the 
I/O pin and still supply current to this pin. For this reason, these 
lines also represent one standard TTL load in the input mode. 

The Penpheral B I/O port duplicates many of the functions of 
the Penpheral A port. The process of programming these lines 
10 act as an input or an output is similar to the Periptieral A port, 
as IS the effect of readmg or writing this port. However, there 
are several characteristics of the buffers driving these Imes 
which affect their use m peripheral mterfacmg. 


CRA 



Table 1. Control Registers Bit Designations 
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The Peripheral B I/O port buffers are push-pull devices i.e.. the 
pull-up devices are switched OFF in the 0 state and ON for a 
logic 1. Since these pull-ups are active devices, the logic 1 
voltage will not go higher than + 2.4V. 

Another differertce between the PA0-PA7 lines and the PBO 
through PB7 lines is that they have three-state capability which 
allows them to enter a high impedarKe state when programmed 
to be used as input lines. In addition, data on these lines will 
be read property, when programmed as output lines, even if the 
data signals fall below 2.0 volts for a "high" state or are above 
0.8 volts for a “low” state. When programmed as output, each 
line can drive at least one TTL load and may also be used as 
a source of up to 1 milliampere at 1.5 volts to directly drive the 
base of a transistor switch, such as a Darlington pair. 

DATA BUS BUFFER (DBB) 

The Data Bus Buffer is an 8-bit bidirectional buffer used for data 
exchange, on the D0-D7 Data Bus, between the microproces¬ 
sor and the PIA. This buffer is tri-stateable and is capable of 
driving a two TTL load (when operating in an output mode) and 
represents a one TTL load to the microprocessor (when 
operating in an input mode). 

INTERFACE SIGNALS 

The PIA interfaces to the R6500, R6500/* or the R66C00 micro¬ 
processor family with a reset line, a 0 clock line, a read/write 
line, two imerrupt.request lines, two register select lines, three 
chip select lines, and an 8-bit bidirectional data bus. 

The PIA interfaces to the peripheral device with four interrupt/ 
control lines and two 8-bit bidirectional data ports. 

Figure 1 (on the front page) shows the pin assignments for these ' 
interface signals and Figure 3 shows the interface relatiortship 
of these signals to the CPU and the peripheral devices. 


Peripheral interface Adapter (PIA) 

CHIP SELECT (CSO, CSI, ^ 2 ) 

The PIA is selected when CSO and CSt are high and CS2 is 
low. These three chip select lines are normally connected to the 
processor address lines either directly or through extern^ 
decoder circuits. When the PIA is selected, data will be transl 
ferred between the data lines and PIA regi^ers. and/or peripheral 
interface lines as determined by the R/W. RSO, and RS1 lines 
and the contents of Control Registers A and B. 

RESET SIGNAL (RES) 

The R eset ( RES) input initializes the R6520 PIA. A low signal 
on the RES input causes all internal registers to be cleared. 

CLOCK SIGNAL (02) 

The Phase 2 Clock Signal (02) is the system clock that triggers 
all data transfers between the CPU and the PIA. 02 is gener¬ 
ated by the CPU and is therefore the synchronizing signal 
between the CPU and the PIA. 


REAO/WRITE SIGNAL (R/W) 

Read/Write (R/W) controls the direction of data transfers 
between the PIA and the data lines associa^ with the CPU 
and the peripheral devices. A high on the R/W line permits the 
peripheral d^ce to transfer data to the CPU from the PIA. A 
low on the R/W line allows data to be trarisferred from the CPU 
to the peripheral devices from the PIA. 

REGISTER SELECT (RSO. RSI) | 

The two Register Select tines (RSO. RSI), in conjunction with 
the Control Registers (CRA, CRB) Data Direction Register 
access bits (bit 2), select the various R6520 registers to be 
accessed by the CPU. RSO and RS1 are normally connected 
to the microprocessor (CPU) address output lines. Through con¬ 
trol of these liries, the CPU can write directly into the Control 



Figure 3. interface Signals Relationship 
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Registers (CRA, CRB), the Data Direction Registers (DDRA, 
DDRB). and the Peripheral Output Registers (ORA. ORB). In 
addition, the processor may directly read the contents of the 
Control Registers and the Data Direction Registers. Table 2 
shows the internal register address decoding. 


Table 2. Internal Register Addressing 


Register 

Address 

(Hex) 

Register 
Select Lines 

Data Direction 
Control 

Register Operation 

RSI 

RSO 

CRA 
(Bit 2) 

CRB 
(Bit 2) 

R'W=H 

RW^L 

0 

L 

L 

1 

— 

Read PIBA 

Write ORA 

0 

L 

L 

0 

— 

Read DDRA 

Write DORA 

1 

L 

H 

— 

— 

Read CRA 

Write CRA 

2 

H 

L 

— 

1 

Read PIB8 

Write ORB 

2 

H 

L 

— 

0 

Read DDRB 

Write DDRB 

3 

H 

H 

— 

— 

Read CRB 

Write CRB 


INTERRUPT REQUEST LINES (IRQA, IRQB) 

The active low Interrupt Request lines (IRQA and IRQB) act to 
interrupt the microprocessor either directly or through external 
interrupt priorily circuitry. These lines are open drain and are 
capable of sinking 1.6 milliamps from an external source. This 
permits all interrupt request lines to be tied together in a wired- 
OR configuration. The A and B in the titles of these lines cor¬ 
respond to the peripheral port A and the peripheral port B so 
that each interrupt request line services one peripheral data 
port. 

Each Interrupt Request line has two interrupt flag bits whch can 
cause the Interrupt Request line to go low. These flags are bits 
6 and 7 in the two Control Registers (CRA. CRB) These flags 
act as the link between the peripheral interrupt signals and the 
microprocessor interrupt inputs. Each flag has a corresponding 
interrupt disable bit which allows the processor to enable or dis¬ 
able the interrupt from each of the four interrupt inputs (CA1, 
CA2. CBl. CB2). The (our interrupt flags are set (enabled) by 
active transitions of the signal on the interrupt input (CAI, CA2. 
CBl, CB2). 

CRA bit 7 (IRQAl) is always set by an ac tive transition of the 
CAi interrupt input signal. However, IRQA can be disabled by 
setting bit 0 in CRA to a 0. Likewise. CRA bit 6 (IRQA2) can be 
set by an active transition of the CA2 interrupt input signal and 
IRQA can be disabled by sening bit 3 in CRA to a 0. 

Both bit 6 and bit 7 in CRA are reset by a "Read Peripheral 
Output Register A" operation. This is defined as an operation 
in which the read'write. proper data direction register and reg¬ 
ister select signals are provided to allow the p rocessor to read 
the Peripheral A VO port. A summary of IRQA control is shown 
in Table 3. 


Control of IRQB is perfo rmed in exactly the same manner as 
that described above for IRQA. Bit 7 in CRB (IRQBl) is set by 
an active transition on CBt and IRQB from this flag is controlled 


transition on CB2. and IRQB from this flag is controlled by CRB 
bit 3 

Also, both bit 6 and bit 7 of CRB are reset by a "Read Peripheral 
B Output Register" operation A summary of IRQB control is 
shown in Table 3. 


Table 3. IRQA and IRQB Control Summary 


Control Register Bits 

Action 

CRA-7=i and CRA-0=1 

IRQA goes low (Active) 

CRA-6=1 and CRA-3=1 

IRQA goes low (Active) 

CRB-7=1 and CRB-0=1 

iPQB goes low (Active) 

CRB-6=1 and CRB-3=1 

IRQB goes low (Active) 

Note; 

« 

The flags act as the link between the peripheral interrupt signals 
and the processor interrupt inputs. The Interrupt disable bits allow 
the processor to control the interrupt function. 


INTERRUPT INPUT/PERIPHERAL CONTROL LINES 
(CAI, CA2, CB1, CB2) 

The tour interrupt input'peripheral control lines provide a number 
of special peripheral control functcns. These lines greatly 
enhance the power of the two general purpose interface ports 
(PA0-PA7, PB0-PB7). Figure 4 summarizes the operaton of 
these control lines. 

CAI is an interrupt input only. An active transition of the signal 
on this input will set bit 7 of the Control Register A to a logc 1. 
The anive transition can be programmr-d by setting a "O" in bit 
1 of the CRA if the interrupt flag (bit 7 of CRA) is to be set on 
a negative transition of the CA1 signal or a "1" if it is to be set 
on a positive transition. 

Note: 

A negative transition is defined as a transition from a high 
to a low, and a positive transition is defined as a transition 
from a low to a high voltage. 

CA2 can act as a totally independent interrupt or as a penpheraf 
control output. As an input (CRA. bit 5 = 0) it acts to set the 
interrupt flag, bit 6 of CRA. to a logic 1 on the active transibon 
selected by bit 4 of CRA. 

These control register bits and interrupt inputs serve the same 
basic function as that described above for CAI. The input signal 
sets the interrupt flag which serves as the link between the 
peripheral device arxJ the processor interrupt structure. The 
interrupt disable bit allows the processor to exercise control over 
the system interrupt. 

In the output mode (CRA, bit 5 = 1). CA2 can operate inde¬ 
pendently to generate a simple pulse each time the micropro¬ 
cessor reads the data on the Penpherai A I'O port. This mode 
is selected by sening CRA, bit 4 to a 0 and CRA, bit 3 to a 1. 
This pulse output car be used to control the counters, shift reg¬ 
isters, etc., which make sequential data available on the Periph¬ 
eral input lines. 
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CONTROL REGISTER A (CRA) 
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CA2 OUTPUT MODE (BIT 5 = 1) 


7 

6 

5 

4 

3 

2 

1 

0 

IRQAI 

FLAG 

0 

CA2 OUTPUT 

MODE SELECT 
(=1) 

CA2 

OUTPUT 

CONTROL 

CA2 
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iR^A 
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CA2 

CONTROL 
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CONTROL 


CA2 INPUT OR OUTPUT MODE (BIT 5 = 0 or 1) 


Bit 7 IRQA1 FLAG 

1 A transi tion h as occurred on CAI that satisfies the bit 1 IRQAI transition polarity criteria. This bit is cleared by a read of Output Register 

A Of by f^S. 

0 No transdnn has occurred on CAI that satisfies the bit 1 IRQAi transition poianty criteria. 

Bit 2 OUTPUT REGISTER A SELECT 

1 Select Outpu Register A. 

0 Select Data Direction Register A. 

Bit 1 IRQAI POSmVE TRANSITION 

1 Set IRQAI Flag (bit 7) on a positive (low-to-high) transition of CAi 

0 Set IRQAI Flag (bit 7) on a negative (high-to-low) transition of CAI. 

Bit 0 IR^ ENABLE FO R IRQ AI 

1 Enable assertion of I ROA when IRQAi Flag (bit 7) ts set. 

0 Disable assertion of IRQA when IRQAI Flag (bit 7) is set. _ 


CA2 INPUT MODE (BIT 5 = 0) 


CA2 OUTPUT MODE (BIT 5 = 1) 


BUS 

IRQA2 FLAG 

1 

A transiton has occurred on CA2 that satisfies the bit 4 
IROA2 transition poianty criteria. This flag is cleared by 
a read of Output Register A or by RES 

0 

No transition has occurred on C^ that satisfies the bit 

4 IRQA2 transition poianty criteria- 

BttS 

CA2 MODE SELECT 

0 

Select CA2 Input Mode. 

Bit 4 

IRQA2 POSITIVE TRANSITION 

1 

Set IROA2 Flag (bit 6) on a positive (low-to-high) 
transition of CA2. 

0 

Set IRQA2 Flag (tut 6) on a negative (high-to-low) 
transition of CA2. 

Bits 

IRQA ENABLE FOR IRQA2 

1 

lEnable assertion of IROA when IROA2 Flag (bit 6) is 
set 

0 

Disable assertion of IROA when )RQA2 Flag (bit 6) is 
set 


Bite 

NOT USED 

0 

Always zero. 

Bits 

CA2 MODE SELECT 

1 

Select CA2 Output Mode. 

Bit 4 

CA2 OUTPUT CONTROL 

1 

CA2 goes low when a zero is written into CRA bit 3. 

CA2 goes high when a one is written into CRA bit 3. 

0 

CA2 goes low on the first negative (high-to-low) 92 
clock transition foOowmg a read of Output Register A. 

CA2 returns high as specified by bit 3. 

Bit 3 

CA2 FCAO STROBE RESTORE CONTROL (4 = 0) 

1 

CA2 returns high on the next 02 clock negative 
transition tolowing a read of Output Register A. 

0 

CA2 returns high on the next active CAI transition 
following a read of Output Register A as specified by 
bit 1. 


Figure 4. Control Line Operations Summary (1 of 2) 
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CB2 INPUT MODE (BIT 5=0) 
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CB2 OUTPUT MODE (BIT 5 = 1) 



5 

4 

3 

2 

CB2 OUTPUT 

MODE SELECT 
(«1) 

CB2 

OCTTPUT 

CONTROL 

CB2 

RESTORE 

CONTROL 

DORB/ORB 

SELECT 


CB2 

CONTROL 



IROBI 

POSITIVE 

TRANSITION 


IROB 
ENABLE 
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CONTROL 



CB2 INPUT OR OUTPUT MODE (BIT 5 = 0 or 1) 


Bit 7 IRQB1 FLAG 

1 A transi hon h as occurreo on CB1 that satisfies the tM 1 IROB1 transition poiarity critena. This Cut is cleared by a read of Output Register 

B or by RES 

0 No transition has occurred on CBt that satisfies the tut 1 IROBl transition poianty criteria 

Bit 2 OUTPUT REGISTER B SELECT 
1 Select Output Register B 

0 Select Data Oueclion Registe' 6 

Bit t IRQBt POSITIVE TRANSmON 

1 Set IR061 Flag (tut 7) on a possrve (low-to-high) transition of CB1 

0 Set IROBl Flag (bit 7) on a negative (high-to-iow) transtion of CB1. 

BK 0 IROB ENABLE FO R IRO Bl 

1 Enable assertion of I ROB mrhen iROBt Flag (txt 7) s set. 

0 Disable assertion of IROB when IROBt Flag (bit 7) is set. 


CB2 INPUT MODE (BIT 5 = 0) 


Bit 6 IRQB2 FLAG 

t A transition has occurred on C82 that satsfies the bit 4 
IROB2 transition polarity criteria This H ag is cleared by 
a read of Output Register B or by RES 
0 No transitnn has occurred on C^ that satisfies the bit 
4 IROB2 transition polarity cntena. 

BA 5 CB2 MODE SELECT 
0 Select C82 Input Mode 

BA 4 IRQB2 POSmVE TRANSRION 
t Set IROB2 Flag (bit 6) on a positive (low-to-high) 
transition of C82 

0 Set IROB2 Flag (bit 6) on a riegative (high-to-low) 
transAion of CB2 

BA 3 IRQB ENABLE FO R IRO B2 

1 Enable assertion of IROB when IROB2 Flag (tat 6) is 
set. _ 

0 Disable assertion of IROB when IROB2 Flag (bA 6) is 
set 


CB2 OUTPUT MODE (BIT 5 = 1) 


BA 6 NOT USED 
0 Always zero 


BA 5 CB2 MODE SELECT 
1 Select CB2 Output Mode 

BA 4 CB2 OUTPUT CONTROL 
1 C82 goes low when a zero is wnaen mio CRB bit 3. 

C82 goes high when a one is written mio CRB bd 3. 
0 CB2 goes low on the first negative (higtvto-iow) $2 
dock transAnn fbOowing a write to Output Register B. 
C82 returns high as specified by tat 3 

BA 3 CB2 WRTTE STROBE RESTORE CONTROL 
(BTT 4 = 0) 

1 C82 returns high on the rieat $2 dock negative 

transAion tolowing a write to Output Register B. 

0 CB2 returns high on the riext active CBt transition 
toAowaig a write to Output Register B as specified by 
bit 1. 
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A seconc output mode allows CA2 to Pe used in conjunction 
with CAl to "handsnake" between tbe processor and the 
peripheral device On the A side, this technique allows positive 
control of data transfers from the peripheral device into the 
microprocessor The CAl input signals the processor that data 
IS available by interruptirtg the processor. The processor reads 
the data and sets CA2 low This signals the penpherai device 
that it can make new data available 

The firtal output mode can be selected by setting bit 4 of CRA 
to a f. In this mode, CA2 is a simple peripheral control output 
which can be set high or low by settirig bit 3 or CRA to a 1 or 
a 0 respeaivety. 

CB1 operates as an interrupt input only in the same manner as 
CA1 Bit 7 of CRB IS set by the active transition selected by bit 
0 of CRB. Likewise, the CB2 input mode operates exactly the 
same as the CA2 input modes. The CB2 output modes. CRB 
bit 5 > 1, differ somewhat from those of CA2 The pulse output 
occurs when the processor writes data into the Peripheral B Out¬ 
put Register Also, the "handshaking" operates on data transfers 
from the processor into the peripheral device. 

READING THE PERIPHERAL A I/O PORT 

Performing a Read operation with RSl -0, RSO « 0 and the 
Data Direction Register Access Control bit (CRA-2) - 1, directly 


transfers the data on the Penpherai A I/O lines to the data bus 
In this situation, the data bus will contain both the input and out¬ 
put data The processo^must be programmed to recognize and 
interpret only those bits which are Important to the particul^ 
penpherai operation being performed 

Since the processor always reads the Penpherai A I/O port pins 
instead of the actual Penpherai Output Register (ORA), it is 
possible lor the data read by the processor to differ from the 
contents of the Penptteral Output Register for an output line 
This IS true when the I/O pin is not allowed to go to a full 
■f 2.4V DC when the Peripheral Output register contains a 
logic t. In this case, the processor will read a 0 from the 
Peripheral A pin. even though the corresponding bit in the 
Peripheral Output register is a 1. 


READING THE PERIPHERAL B I/O PORT 

Reading the Peripheral B I/O port yields a combination of input 
and output data in a manner similar to the Peripheral A port 
However, data is read directly from the Peripheral B Output 
Register (ORB) for those lines programmed to act as outputs 
It IS therefore possible to load d(Mm the Peripheral B Output lines 
without causing incorrect data to be transferred back to the 
processor on a Read operation. 


•2 


RSO. RSI, 
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PA0-PA7 
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Figure 5. Read Timing Waveforms 
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BUS TIMING CHARACTERISTICS 


Parameter 

Symbol 

1 MHz 

2 MHz i 

Min. 

Max. 

Min. 

Max. 

Unit 

92 Cycle 

*CVC 

1.0 

— 

0.5 

_ 


92 Pulse Width 

tc 

0.47 

5 

0.24 

5 

^ I 

92 Rise and Fall Time 

«ic 

— 

25 

— 

15 

ns I 


READ TIMING 


Address Set-Up Time 

Address Hold Time 

Peripheral Data Set-Up Time 

Data Bus Delay Time 

Data Bus Hold Time 

•ach 

*CAR 

•PCH 

•cob 

•hr 

180 

0 

300 

10 

395 

90 

0 

150 

10 

190 

1 

WRITE TIMING 






t 

Address Set-Up Time 

•acw 

180 

— 


— 

ns 

Address Hold Time 

•caw 

0 

— 

0 

— 

ns 

R/W Set-Up Time 

•wcw 

130 

— 

65 

— 

ns 

R/W Hold Time 

•cww 

50 

— 

25 

— 

rts 

Data Bus Set-Up Time 

•ocw 

300 

— 

150 

— 

ns 

Data Bus Hold Time 

•hw 

10 


10 


ns 


PERIPHERAL INTERFACE TIMING 


. 

Peripheral Data Set-Up 

•PCB 

300 

— 

150 

— 

ns 

Peripheral Data Delay Time 

•cow 

— 

1.0 

— 

0-5 

rS 

Peripheral Data Delay Time to 

CMOS Level 

•cMOS 


2.0 


1.0 


92 Low to CA2 Low Delay 

•CAZ 

— 

1.0 

— 

0.5 

aS 

92 Low to CA2 High Delay 

•rsi 


1.0 

— 

0.5 

hS 

CA1 Active to CA2 High Delay 

•rsz 

— 

2.0 

— 

1.0 

AS q 

92 High to CB2 Low Delay 

•caz 

— 

1.0 

— 

0.5 

Peripheral Data Valid to CB2 Low Delay 

•oc 

0 

1.5 

0 

0.75 


92 High to C62 High Delay 

•hsi 

— 

1.0 

— 

0.5 

AS 

CB1 Active to C82 High Delay 

•bsz 

— 

2.0 

— 

1.0 

AS 

CA1. CA2. CB1 and C82 

Input Rise and Fall Time 

V. •t 


1.0 


1.0 

AS 
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reripnerai inienace Adapter (HIA) 


ABSOLUTE MAXIMUM RATINGS* 


Parameter 

Symbol 

Value 

Unit 

Supply Vottage 

Vcc 

-0.3 to +7.0 

Vdc 

Input Voltage 

v« 

- 0.3 to ♦ Vcc 

Vdc 

1 Operating Temperature Range 
Commercial 

Industrial 

T* 

\ T„ 

0 to +70 
-4C to +85 

•c 

i 

Storage Temperature 

'•'STG 

-55 to +150 

•c 


•NOTE: Stresses above those listed may cause permanent i 
damage to the device. This is a stress rating only and (unctionai 
operation of the device at these or any other conditions above 
those ifxjicated in the other sections of this document is not 
implied. Exposure to absolute maximum rating conditions for 
extended periods may affect device reliability 


OPERATING CONDITIONS 


1 Panufi«t»r 

Symbol 

Valua 

Supply Voltage 

Vcc 

5V ±5% 

1 Temperature Range 
Commercial 

Industrial 

T* 

0«C to 70«C 
-40"C to +85»C 


DC CHARACTERISTICS 

(Vcc ■ 5.0V ±5%, Vss ■ 0, T* ■ Tl to Tm, unless othenvise noted) 


Parameter 

Symbol 

Min. 

Typ.3 

Max. 

UnM' 

• - 

Teat CondHiona 

input High Voltage 

'V,H 

+ 2.0 

— 

Vcc 

V 


Input Low Voltage 

V|L 

-0.3 

— 

+ 0.8 

V 


1 Input Leakage Current 

Iw 

— 

±1 

±2.5 



R/W. RES. RSO. RSI. CSO. CSl. C§2. 







1 CA1.C81.82 







1 Input Leakage Current for Three-State Off 

^TSl 

— 

±2 

±10 



i DO-07. PB0-Pe7. CB2 







Input High Current 


-100 

-250 


xA 


PA0-PA7. CA2 






imiiH 

Input Low Current 

In. 


-1 


mA 


PA0-PA7. CA2 







Output High Voltage 

VOH 





Vcc - ^ 75V 

All outputs 


24 


— 

V 

^tOAO " “ lOOuA 

PB0-PB7. C82 (Oarliftgton Drive) 


1.5 

• — 

— 

V 

^ldao “ *1*0 mA 

Output Low Voltage 


— 

— 

+ 0.4 

V 

Vcc - 4.75V 







• 1.6 mA 

' Output High Currem (Sourcing) 







Logic 

*OM 

-100 

-1000 

— 

xA 

Vqh - 2.4V 

P80-P67. C82 (Darlirtgton Drive) 


-1.0 

-2.5 

-10 

mA 

VoH - 1 5V 

Output Low Current (Sinking) 

•oc 

1.6 

— 

— 

mA 

V<x - 0 4V 

Output Leakage Current (Off State) 

•orr 

— 

1 

±10 

xA 


j IRQA. IROe 







1 Power Dissipation 

Pd 


200 

500 

mW 


Input Capacitance 

Cm 




PP 

Vcc - 5.0V 

D0-D7. PA0-PA7. PBO-PB7. CA2. CB2 


— 


10 


Vm - OV 

R/W. RES. RSO. RSI. CSO. C»1. CS2 


— 


7.0 


f - 1 MHz 

CAI, CB1. 92 


— 

— 

20 


T^ - 25'*C 

I Output Capacitance 

CouT 

— 

— 

10 

PP 



Notee: 

1. All units are direct current (dc) except for capacitance 

2. Negative sign indicates outward current flow, positive indicates inward flow. 

3. Typical values are shown for V^c - 5.0V and - 25*C. 
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R6520 


Peripheral Interface Adapter (PIA) 


PACKAGE DIMENSIONS 



Mormatesn hurmtmi by floctmmii kittensticnat Cofpotabofi « to be eceurme and reimbte, I to me v gr. no resfionejbdity ia assigned by Aodowef 

imemabonal hf 0$ urn. nor any etk w tgomert d poterta or obm ngtes d died parbaa moieh may raadt from as use. Na icon— is gr a raed by enpBratnn or 
alharrma under any patent ngfm d n oonnat tntamaoonat other than lor ateuoy emboded at fUtdiwei pnouds /Tpcfroo* tnaemdronat raeervae the righi to 
Change acuary at any erne mdiout noooe. Tfmdoeumaraaubfaci to change wahotinobee 


DfCTTAL COMMUNICATIONS DIVISION 
REGIONAL SALES OFFICES 


NMOquonors 

Diym Cc«Tw%<nicoaor»» Dtvwion 
R cO n io l imaraMonaJ 
431 1 JsntefM Read 
PO Bo>C 

WT attach. CA 9B65a-90C2 
Ttti C714}S33-«60C 
fn (714)833-4073 
Faa (714)833-4301 

OSA^ S o utll w ttO 


USA^HiO Attsntw 


hoOtwait ffnamBtonttt 
SOOO&fch Stitttti 
Sttn»40C 

N 4 —on Bttttcfi.CA 92660 
Ttti (714)833-4655 
Faa (714) 8334806 

USA >Saut(ittttot 


On* Cttpitty Pttrtmtty 

&«ltt2l0 

MomttwIItt. NC 27560 
Ttti (916)467.7703 
Vn (919) 467.6066 

USA - SoiAA CttMmi 
Distal Cemmunicattons O w aio r 
Rodiwttil intttmaoonai 
2001 N. CoAttaBMf 
Stff 103 

nenardtton. TX 7308C 
Ttti (214)994-4020 
Ftt* (214) 994UQ28 

USA - ftonn CttfNrttt 
Oiqtttti Ccmmumcttttons 0>ws*o» 
Rod n wttil . r ttf natt cw 
3158 South Fhwttr Read 
Sum 204 

OsPM«>«4 a 60016 
Ttti (708)2974875 
Fas (708) 29F7423C 


5001.8 Gfttam y a 
Eittcubwtt Camputt 
Roum 73 

Mttrteo. NJ 06053 
Ttti (609)5964090 
Fas (609) 596-568^ 


USA>NofUMattl 

(8—Cans—East) 


23eLifDttaor> Read 
Sum 16 

Mtt—Bid. UA 01886 
Ttti (SOS) 692.7960 
Faa (508)6824185 


(Bad Cana—Wttttt) 


3600 Piuttttrdott Awttnutt 
Sum 100 

SMMa CMra. CA 95051 
Ttti (408)2494686 
Faa ( 40^2494518 


O^tai Comnaaacattons OMQion 

RoMwai inMTftMonal 

3Thomtt« Hott Dnvtt 

PO 8 cx 165 

No«th Ryda. NSW 2ll3 

Amaaaa 

Ttti (614)805.5555 
Faa ^14)^5.5599 


Fraectt 

0i9tai Ccdwra^fMCMehtt Otuii 
n oc a w ttB iwmaacnai 
Tou GAN. 16 Piactt tta itns 
Cttdtta 13 

92C82 Pa«M La DttMt u a 2 
FfttftCtt 

Ttti (33.1)4906.3980 
Fas (33-1)49064990 


G ttw w atty 

OiOPtai Co«nwuwcMo«M Bxstticn 
Roc h tt tta i r M ma Bowal GrrMH 
Pttu»<sa<tM(ttt4lMtt SC a 
8000 MbACfMA 80 

G t maff y 

Tal (4940)8291320 
Faa (4949) 834-2734 


Hong Kottg 

^grtal ComrrtincMontt Divtttdn 
RcchttttII t*tta>w MQwai 
tan Floor 

Su(Mtt9lO. HarbourCtthtrtt 
25 Harbour Road 
WanchM. Hong Kartg 
Ttti (852)827.0181 
Faa (852) 8274488 


■aly 

Dtgcai CcmrrvrocMom OrwaoA 
RoeftMttF Marrubonai Cotporatton 
lAaTonona. 33 
20144 Miteio 
Italy 

Ttti (392)47790.226 
Fas (39214129642 


naoiisttiirttarrittttQnai Japan Co. ua 
S 090 Hanzomen BuMing. 8 F 
t.7 KoyriMcN. Clayotta itu 

Tckjro. 102 

Japv 

Ttti (81.3)32654808 
Faa (81-3 32630639 


Oigiial Comnairaeattotts Onasort 

RoUcttttS IfiMmattonM 

ffrn 608Lttaw duiPng 

1491 Seoaong-Oeng 

CAew gi o W u 

Sttoui 

KOMtt 

Ttti 02-37399121 

F« 093 7399124 


Room 2808 

iRMmttttor^ Trabtt BuMrtg 
333 Kttttkjng Road. Sttcaorr 1 
Tap* Tampd 10548 

ROC 

(8892)7204262 
Fm (8892)7574760 


Unttttd KMgtfom 

^gtMl CoifMTaincaMrttt OnMOri 

Rotfcutt il In M ma io n ai Ub 

Cttniral Heuaa 

3. LafTCMA Read 

tMunsiow fcAddMsas TW3 1MV 

Eiigiand 

Tal (44.81)577-1034 
Fas (44-81) S7Q4758 


e RootfrttU tnittmattpnai Corporaiip^. 1991 


Prinittp tn U.S.A 

91103 . looes* 





























